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What's Python, and why usefrr="

* |[t'san interpreted, object-oriented, high-levd language
with:
A Aucmeicmanay menegarat
i BulHinhgHed ceadrudures
i Dyramctypngadhndng
i Exadlatsyppatfarinegaingwith G/CH, Fatran o va(with
JFython)
i Smde ey toleangmtax
i Alageadlediond daslitraiesandmodlies
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Why Python? (cont.)

~ Qupport for high-leve condructs (eg., packages
modules, classes)

» Qupport for generating and processang XML documents.

* Fatform independent GUI toals, and Open Source
IDE's

 Runson any plaform with an ANS-C compller.
* [t's Open Source.
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Why a Python interfaceto Globers?"

* Python offers support for hign-parformance scientific
computing by providing:

i Fas multi-dimengond array processang through Numerica
Python (hittp:/Amwww.pfdubolscomynumpyy/).

i MP aoccess, and support for many popular computationd libraries
through Saentific Python (
http://garsnip.python.net/crenv/ninsan/scientific.html).

i Exodlent performance through the use of nalive extenson
modules
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Why a Python interface to Globus? (

* Tosupport rapid devd opment of high+-levd Grid
2vices, while providing acoessto the underlying
performance of the Globustoalkit.

* To hidemuch of the complexity of Grid programming
through the use of Imple object-orented interfaces.
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Architecture

A farly direct mapping of the Globus architectureinto
Python, with afew adaptationsto support the naturd
Python idiom.

~ Contansthe fallowing package hierarchy:.

pyGlobus

ftpClient

ftpControl

gramClient
gassCopy

gasskile
gassServerEZ

globusMod
gassTransfer
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| mplementation / Design | ssifes™"

* |mplement the Python CoG kit asa Python extenson
module
A Thspovdesvay dosetotheraivepafamancted Gdaus
i Allonsessy adgasiontodagesinGaaus
+ Use SWIG (http:/AMww.swig.org/) to amplify
genaraing the Python interface
* Attempt to mgp Globusto the most naturd Python
idiom.
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GramClient

 Provides an intafaceto the GRAM dient library.
+ Offarsagangle GranClient class

try:
gramClient = GramClient.GramClient()
cal lbackContact = gramClient.set _callback(func, condV)
jobContact = gramClient.submit request(rm, rsl,
GramClient. JOB_STATE_ALL)
except GramClient.GramClientException, ex:
print ex.msg
sys.exit(-1)
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" Provide accessto high-paformance 1O through the
Globus O module

" Providesthefollowing dasses

Netl OAttr Filel OAttr AuthData

TCPIOAttr  UDPIOATttr*

|OBase

N

GSITCPSocket UDPSocket*
* Natyet completed
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|O (cont.)

TCP Server example:
attr = NetlOAttr.TCPIOAttr()
attr.set _authentication _mode(
10.GLOBUS 10 _SECURE_AUTHENTICATION MODE_GSS API)
authData = AuthData.AuthData()
authData.set callback(auth _callback, None)
attr.set _authorization_mode(
10.GLOBUS 10 SECURE_AUTHORIZATION_MODE CALLBACK, authData)
attr.set_channel _mode(
10.GLOBUS 10 SECURE_CHANNEL MODE_GS1_WRAP)
soc = GSITCPSocket.GSITCPSocket()
port = soc.create_ listener(attr)
soc. listen()
childSoc = soc.accept(attr)
buf = Buffer.Buffer(size)
bytesRead = childSoc.read(buf, size, size)
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|O (cont.)

TCP Client example:
try:
attr = NetlOAttr.TCPIOAttr(Q
attr.set_authentication_mode(
10.GLOBUS 10 _SECURE_AUTHENTICATION MODE_GSS API)
authData = AuthData.AuthData()
attr.set _authorization_mode(
10.GLOBUS 10 SECURE_AUTHORIZATION_MODE_SELF, authData)
attr.set_channel _mode(
10.GLOBUS 10 _SECURE_CHANNEL MODE_GSI1_WRAP)
soc = GSITCPSocket.GSITCPSocket()
soc.connect(host, port, attr)
nBytes = soc.write(str, len(str))
except globusException.GlobusException, ex:
print ex.msg
sys.exit(-1)
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* Providestwo modules; f

Client and f

oContral.

i ThefpCord modueprovidesappatforbuldngGidFTPsaves ad

SpCorrd TapBUffe:.

onHevd FTPaod. Itcontansthefdlomngdasses FpCanird,
HpCaotrdLayou, FpCotrdRadldism RpCatrdSave, ad

i ThefppQietmodueprosdesasnde inafacetotheftpdiat
fundiardity, adprondestrefdiomngdasses Fpdiat,
FpQientHandeAtr, RpCliatOpadaianAtr, ad HpQiatRedatMaka.
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FtpClient example ==

try:
handleAttr = FtpClientHandleAttr.FtpClientHandleAttr()
opAttr = FtpClientOperationAttr.FtpClientOperationAttr()
marker = FtpClientRestartMarker . FtpClientRestartMarker()
TtpClient = FepClient(handleAttr)
ftpClient.get(url, opAttr, marker, done_func, condV)
handle = ftpCIlent register_ read(buf data func 0)
except globusException.GlobusException, ex

print ex.msg

sys.exit(-1)
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GASS Brrxiicy Lanl Lq-

* Thaeaefour modudeswrgaangthe GASSfudiarelity.
i gassSaveEZ: Providesasmpleinterfaceto aregling agessSave.

i gassHle Supportsreading and writing remote GASSTilesas
Pythonfile ajects

i gasCopy: Provides auniform interfaceto reading remotefilesover
avaidy of protocols

i gasslrander: Provides both dient and server functiondlity to reed
and writerematefilesin aprotocol independent way.
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GASS(cont) ===

gassSarverEZ example:

from pyGlobus.gassServerEZ import GassServerkEZ

try:
opts = LINE_BUFFER | STDOUT ENABLE | STDERR_ENABLE
server = gassServerkEZ(opts)

url = server.getURL()

del server

except GassServerEZException, ex:
print ex.msg
sys.exit(-1)
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GASS(cont) ===

gassHile example:
from pyGlobus.gassFile import GassFile

try:

gFile = GassFile()

pyFile = gFile_fopen(url, 'r")

for line 1n pyFile.readlines():
print line

gFile_fclose()

except GassFileException, ex:
print ex.msg
sys.exit(-1)



GASS(cont) ===

gassCopy example:

from pyGlobus.gassCopy import GassCopyAttr
from pyGlobus.gassCopy import GassCopy

try:
srcAttr = GassCopyAttr()
handleAttr = GassCopyHandleAttr()
destAttr = GassCopyAttr()
TtpSrcAttr = FtpOperationAttr()
TtpDestAttr = FtpOperationAttr()
srcAttr.set fTtp(ftpSrcAttr)
destAttr.set ftp(ftpDestAttr)
copy = GassCopy(handleAttr)
copy.copy url _to url(srcurl, srcAttr, destUrl, destAttr)
except GlobusException, ex:
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Security

- Provideslow-level aocessto GSl functiondity induding:
i Manipddingthegidmedile
i Qeirgardmenegngaeckriicls
i UsngtheGSSAR.
i Ddegetingaediatias
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To Do

* Hnish wrgpping the ftpContral, 10, and gassTrandfer
modules

* Wrap the new Replica Caidog functiondty.

* Devdop higha-levd components based on the currant
code to enabdle more rgpid goplication devd opmeant.

~ Devdop asat of GUI componentsfor job control, data
trander, ec.
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Contacts

* Thecodeisavalablefrom:
http://htt:/Amawww-itg.l bl .gov/grid/pro ects/py Globus.ntml

» Themaling lig, python-discuss@globus.org, Isavalable
for discusang Issues rd aed to the use of the Python CoG
kit.

» My emal Is KRJackson@lbl.gov




